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Search for nMSSM H* @ CDF

Motivation
» Search for t— Ht b, where
Ht—WTA
» If my < 2mp, A— 777~ will dominate
» No strong limits on A in this scenerio
» c.f. arXiv:0807.2135
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Selection

» Start with standard tt lepton+jets
selection...
» > 3jets, 1 b—tag, Hr > 250GeV
» Search for isolated track with
3 < pr <20 GeV

» Dominant background from
Underlying Event
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N. Goldschmidt March 18, 2010 Searches for New Physics in Top Events at the Tevatron



Search for nMSSM H* @ CDF

Underlying Event Track p, - Pre-Tag 1 Jet Events
T T T

100 ‘ -~ Lepton + Jet Data é

Lepton + Jet Data - Z/y*/W* corrected ;
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Underlying Event Modeling £ ' 1
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» Many samples have identical UE £

pT SpeCtra 10?CDFRunIIPruliminary,l}?."h" E

» Jet—triggered data is used to T o B
model the UE pr spectrum

» This model is tested by measuring s "‘+ : .

. = ‘COF Run I Preliminary, L=2.76" Data 1

the Z/~* cross—section wh oo

» Excellent agreement found with i g:‘;“"ﬁ"“’:’°“‘ 1

previous measurements ‘°’ 3
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Search for nMSSM H* @ CDF
o SRS o

BR(H: W A)=1
- Signal, m(H")=90, m(A)=9 GeV/c?

o 40

E SM Boson Daughter Tracks

5 30

E - Underlying Event

o

@ 20 imi = -1
CDF Run Il Preliminary, L=2.7fb’

Results
» The data are consistent with
the UE model
» But, no indication of signal
» Limits on BR(t— H"b) vs.
my+ are set for several
values of my

8 10 12 14
Lead Track P, (GeVic)

95% CL Exclusion for t>H'b—>W'Ab

' BR(A—17)=1 m(A)=4 GeV/c? — Expected A Observed
O BR(H:SWFA)=1 MIA)=7 GeVic® — Expected ¥ Observed
3 m(A)=8 GeVic? — Expected ¥ Observed
m(A)=9 GeV/c? — Expected @ Observed

|

BR(t—H'b)
°

. ] ] f CDF Run Il Prelimjnary, L=2.7fb"
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v 50
Search for MSSM H* @ D@s —— Dg 0.9 bt @
> 4ot WM (i (B =0)
2 B Other MC
2 30 Bzl \W+jets
Results . &= Multijet
» For large tan(p3), 20 +
BR(H* —r+v,) ~ 1 10
» Neural Net analysis to
separate tt— WTbW—b % 02 o4 o.eD_ 08 t1
. ISCriminan
from W+jets | >
= —— D@ 0.9 b
= 40 Il 1t (B = 0.5)
= B Other MC
$ 30 Bz \W+ijets
w E= Multijet
- o
T4t
10
% 02 o04 06 08 1

Discriminant

N. Goldschmidt March 18, 2010 Searches for New Physics in Top Events at the Tevatron 5



Search for H* @ DG

Results
» Limits on branching-ratio, my+ vs. tan(3)
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Search for t—cx° in Er+jets @ CDF

—+]

A search for light
» We consider m; ~ 150 GeV FWE _ o=
- . ) & k. pp— i fatis=1.96 GeV
» t—cyx” dominant s T iR
. . = 10k R YF 1
» Signature: two charm jets + cg)":
Er 8 .
» The Tevatron is a great place | © [
to test such a scenario 1
107F
' — PROSPINO NLO (CTEQBM) ™
[ e PROSPINO LO (CTEQS6L1)
10°F
L 1 1 1 1 1
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Search for t—cx° in Er+jets @ CDF

» To isolate this signal, a flavor separator was developed
» A Neural Network is trained to distinguish charm from light
jets and bottom

» Backgrounds are controlled and are reduced using cuts
and a NN trained to reject QCD
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Search for t—c}° in Fr+jets

» No signal observed

Events
'y
[=]

0

N. Goldschmidt

CDF Run Il Preliminary I Ldt=267"

& CDF Data
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Search for ttH @ DD

D@ Run Il Preliminary (1fb™)
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Search for resonant tt production in the all-hadronic
channel @ CDF

» Multijet background modeled using data.
» Event selection by Neural Net
CDF Run Il preliminary, L=2.8fb" CDF Run Il preliminary, L=2.8fb"
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Search for resonant tt production in lepton+jets @ DJ

» Reconstruction simplified, robust

» 95 CL limit on top-color-assisted technicolor Z’:
mz > 820 GeV for [z = 0.012M,

> F B 3 e ' F ! b
Gi2of ® D@, L=3.6 fo ~* Data = 12- i -= Observed limit 95% CL ]
ok + Prelim. []z (650 Gev) = r B 1
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CDF Run 2 (4.6 fb)
Preliminary
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Search for t’ @ CDF
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» Search for ' — Wq in lepton+jet

+20
events f,
» t' mass reconstructed using %_20_ ]
kinematic fit 100 2o¢|| 300 400 500
» Fit to estimate signal Heeo (500
cross—section in , . : :
multidimensional space: Hr, R A
Mrec, Njet g
g )
200 400 600

Hy (GeV)
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Search for t’ @ CDF

» No statistically significant excess, it’s really less than 2
sigma
» Events with high Mo appear to be clean lepton+jet events

- CDF Run 2 (4.6 fb™)
g 1 Preliminary 3
g t'—Wq, > 4 jets
';‘1;,' Ht vs. Mrgco VS. Njet
'& 0.1} E
B range of

expected 95% CL

upper limits

0.01k theoretical prediction
Bonciani et al.
200 250 300 350 400 450 500
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Event Displays of high—M,¢c, events

e

CDF Run Il Preliminary .

Run: 194323 Hit: 856.7 GeV
Event: 9830702 Mreco: 449.7 GeV

Pt (mu): 148.8 GeV

W Et: 154.9 Gev

CDF Run Il Preliminary
“ Run: 192306 Ht:  635.2 GeV
Event: 405574 Mreco: 521.9 GeV|
fmmsens] PE (mu): 218.6 GeV
N

Et: 210.2 GeV

A N/
N

Et: 43.2 GeV " Et: 65.1 GeV
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Thank You
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